Independent effects of age and nucleus basalis magnocellularis lesion: maze learning, cortical neurochemistry, and morphometry.
The effects of age and lesion of the cholinergic nucleus basalis magnocellularis (NBm) were assessed behaviorally, morphologically, and biochemically. Groups consisted of rats lesioned 1 month before testing, rats lesioned 13 months before testing, and their respective age-matched controls. Both age and lesion independently induced behavioral deficits in performance on two water maze tasks. The combined effect of these two factors produced behavioral deficits equal to the sum of the individual impairments. NBm lesion produced a 28% decrease in anterior cortical choline acetyltransferase activity and a 20% decrease in synaptophysin immunoreactivity in the neocortex that was stable over a 12-month period. Neither neuritic plaque nor neurofibrillary-tanglelike structures were found in the brains of 18-month-old control rats, nor were they found in NBm-lesioned rats examined 15 months postlesion. There was an age-related decrease in homovanillic acid levels in both control and NBm groups, which suggests a decrease in dopamine turnover. These results show a lack of biochemical and behavioral recovery after NBm lesion and suggest that the effects of age on behavior are independent of NBm-cortical dysfunction.